Abstract: Deforestation is one of the most crucial problems in Indonesia. It creates a number of environmental problems, e.g., landslides, loss of biological diversity, and decrease of carbon sequestration which are impacting human lives. There are a number of underlying causes, often stemmed from the emphasis on a particular forest management objective. Despite numerous forest policies and regulations established by the government, deforestation continues to happen. Quite often, the policies and regulations remain "paper tiger", which means ineffectual on the ground. One of the contributing factors to deforestation is the lack of custodian for the management of the forests. The regulation, such as law No. 41/1999, stipulates that all state forests must be managed under a FMU (forest management unit) as the custodians. The objective of this research is to develop an optimal model for FMU. Using the LGP (linear goal programming), this research attempts to develop an optimum model for conservation areas. It assumes that the existing zoning approach implemented by the government in conservation areas is inappropriate. The optimum zoning model is expected to improve forest management and restore the forest function as a life supporting system and biological diversity conservation.
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Introduction
Indonesia's forest area spans about 130 million ha, and it is designed into different types/categories according to the biophysical characteristics and the usages. More than 46% (approximately 56 million ha) of the forests is not intensively managed, a large fraction of which is allocated for non-production forests, i.e., protection forests and conservation forests. Meanwhile, intensive management through forest concessionaires (known as "bussines permits for timber forest product utilization") is practiced in production forests, which account for 36% of the country's forestland. However, conflicts between the forest managers and local communities occur in both types of forests, stemmed from: land encroachment, illegal cutting, non-forest uses, and unclear delineation between state forests, customary forest and village forests.
The conflicts to some extent result in the increase of the degraded forest resources that eventually reduce the forest function as life supporting system. The establishment of FMUs (forest management units) is viewed as an enabling condition for improved forest practices. Therefore, the implementation should be accelerated. This is laid and mandated in the 
Literature Review

Economic Functions of National Park Ecosystem
Studies on the total economic value of national parks are still limited. Most of the existing studies are partial, focusing only for instance on: the economic values of water using productivity and expenditure, the protection values of forests using CVM (contingent valuation method), economic values of forest carbon (sequestration) using market valuation method, economic values of forest tours using travelling cost method, and other studies on natural parks' assets, both tangible and intangible [2] . Despite the fact that national parks play an important role as life supporting system, it is rather difficult to explain to the public about their economic functions. This is because national parks contain numerous products with high intangible values. Therefore, it is important to educate the economic values of national parks to transformative strategies. Transformation here is meant as a policy or regulation that enables the (economic) values fully understood by the whole society.
Conservation areas, including national parks, are public goods; rarely the areas are free of social problems such as encroachments and differing perception on the tenurial status between the state and local communities. In addition, national parks are often inhabited by local people, who depend on the resources for their livelihood [3] .
From the perspective of economic theory, national parks produce outputs that do not have market prices. The products are intangible and cannot be valued as the tangible products such as timber [4] . With such a characteristic, the market prices of intangible products can be proximated through willingness to pay and willingness to sell [5, 6] . The characteristics of the economic values of national parks should be well understood for the improved planning processes.
Linear Goal Programming and Its Implementation on Forest Zoning
As been said in the introduction, this paper attempts to design a model for optimum management of national parks. The considerations include: (1) national parks are a conservation pillar functioning protection, preservation and utilization; (2) the biodiversity aspects (key features) of national parks should be well preserved for the optimal uses. Such characteristics later constrain the objectives of management strategies of national parks. Multiple objectives are therefore made for national park management, instead of single objective [6] [7] [8] .
The challenge is the potentially conflicting objectives. The management strategies must simultaneously elaborate ecosystem, social and economic aspects.
LGP is widely used for solving the conflicting objectives. It is often used in: (1) production planning; (2) watershed spatial planning; and (3) area zoning of conservation, production, protection and buffer areas.
Optimum model of FMU conservation, which promotes sustainable management of national parks, must provide solutions for zoning, according to the functions, and considering the following principles: (1) protecting and preserving the ecosystem as life support system; (2) fostering the sustainability of the biological diversity; (3) improving the roles of national parks for the environment and local communities; (4) preventing/minimizing disruption or disturbances; (5) enhancing regional development; and (6) creating jobs/employment [9, 10] . The core/essence of linear goal programming is minimizing the conflicts of interests of different stakeholders on the benefits from the national parks. Therefore, the managers must carefully and wisely arrange the zoning of the national parks, in the mathematical terms, minimizing the deviation of each is used by considering constraints and priorities that have been drawn up.
Generally, steps taken in the analysis using LGP include: (1) determining the objectives for decision making (decision variables); (2) indentifying the constraints; (3) setting the priorities according to the characteristics of the area that has specific key biodiversity features; and (4) weighting according to the rational and general criteria. In resort-based management of national parks, determining the model of LGP is best with priorities and weighting, with the following variables for considerations: (1) resort area for zoning determination; (2) accessibility of the area; (3) scale of forest area can be managed according to the determined functions; (4) availability of human resources and personnel; (5) objectives of management priorities; (6) activities of local communities in the national parks according to time dimensions; (7) socio-economic conditions of local communities; (8) the level of dependency of local communities on the resources; and (9) the economic resilience-measured by the economic contribution of the area to the total income within a certain period. The variables are then constructed in the model of linear goal programming.
Model Development
General Model of LGP
Subject to constraint 
which are the source from Refs. [6, 7, 11] .
Description of Variables Used in LGP for National Park Case Study
The overall objective of national park management is to discover a strategy to manage the area which could preserve biodiversity, accommodate social interest and economy, generate efficient and effective economic benefit and provide synergy to national and international policies and regulations.
In summary, the model formulated in Section 3.1.1 and Section 3.1.2 should be able to address these points below:
(1) the objective to minimize deviation and the implementation to minimize conflict of interest among several sectors participating in managing the forest area functions as national park in relation to zoning, management goal and essential key features which represent the characteristics s of a national park;
(2) the determination of management priorities to properly distribute zone allocation and to match with each zone characteristic without ignoring the aspects of ecosystem, social and economic simultaneously.
All the variables are formulated into mathematical model mentioned in Section 3.1.1 and Section 3.1.2 to determine the zone allocation which is matched with the real challenges in the area.
Results and Discussion
Implementation of Conservation Area Zoning
Before further explaining studies on optimum zoning model in national parks-the case of Berbak National Park [12] , Gede Pangrango National Park [13] , and Alas Purwo National Park [3] -this paper briefly describes the profiles of national parks in Java, both non-FMU conservation and FMU conservation as shown in Table 1 .
In Java, there are 12 national parks, eight of which have been established as FMU conservation. As a FMU conservation, the national parks must create/establish/ensure: management goals/objectives (ecosystem-based, short-, medium-, long-term goals), institutional frameworks (vertical and horizontal), funding mechanisms, organizational structures, management strategies (based on resorts/regions, biodiversity characteristics), business plan, tenurial security, analysis of managed products and services, and adequate facilities. From scant observations, despite being definitively established as FMU conservation, the national parks are yet to be optimally managed. Support of guidelines from the government are still needed at the initial phases so that the national parks can autonomously function as an ecosystem-minded business unit.
Optimal Zoning Model for National Parks
Studies on optimal zoning model for several national parks outlined in Tables 2-4 are shown as follows. Source: Ref. [13] .
Percentage of change = percentage of existing condition -percentage of optimum condition. Analysis on the optimal zones in the research location (Tables 2-4) reveals information on the changes in the area of each zone from the existing conditions to the optimal conditions. The changes can be either increase or decrease, resulted from: Thus, the optimum zoning model for FMU conservation covers not only the changes in the existing zones, but also the definitive zoning reconstruction, which means that the managers must be responsively and sensitively aware that the national parks are natural assets containing numerous products and services that must be carefully managed for sustainability [10, 14] . The result of the study on organizing optimum zoning in three national parks namely: (1) Gunung Gede Pangrango National Park, (2) Berbak National Park, and (3) Alas Purwo National Park provides us the information regarding the change in the established areas which are core zone, forest zone, utilization zone and rehabilitation zone. That has shown us that the challenges faced by national parks studied are similar which include technical aspect and social economic of the community surrounding the national parks whose lives highly depend on the existence of forest resources in this case is the national park [16, 17] . Therefore, in accordance with the objective of management which is to preserve natural resources and also to address the interest of the community to maintain their economy, national park managers should accommodate all of those conditions. The strategy implemented by national parks managers to meet the objectives stated above is to provide special zone to meet the subsistent needs of the community beside the utilization zone which has the function of meeting economic goal [18] [19] [20] . This study considered several critical factors affecting technical aspects and social economy of the community which functioned as challenges in formulating the LGP. On the other side, national parks as conservation areas have multi functions namely protection function as life support, preservation of biodiversity and ecosystem, and utilization function of natural resources based on the principle of sustainability [15, 17] . Hence, this multi-objectives optimization program is appropriate to determine the strategy to organize the zoning of forest areas which have multi functionalities not only for national parks as conservation areas but also for other forest areas functioning as productive areas.
Conclusions
Deforestation and forest degradation occurs not only in production forests, but also in other forest types including conservation and protection forests. Swift responses and anticipation are needed to foster the sustainability of the natural resources. With regard to FMU conservation-principally national parks, a number of aspects can be taken into consideration in their management and the policy making. This includes the ecosystem itself and the socio-economic conditions of local communities. The elaboration of multiple aspects in policy making and management of national parks may minimize the potential threats to the resources. A new forest policy development occurred on May 16, 2013 ; the Highest Court (Mahkamah Konstitusi) ruled customary forests out state forest zones, and handed the areas to the customary communities. This paper expects that this decision can be well-elaborated in the management of the resources and therefore serves as enabling conditions for sustainable management.
